
 
Forthefollowingsystems we stretch all vectorfields wegetas hisvariedWe
findthevalueof rat which the pitchfork bifurcation occursWe classifythe
bifurcationand we plotx r r

i rxt4x Then wehave
no ox

r o in a

x x

MO in
Thus weobservea pitchfork

o bi a point p.pk
thatthisisa subcritical pitchfork
bifurcation

rx 4 3 r 4 2 x try



The
resulting

bifurcation diagram is

e x rx sinhx Then the
following vectorfieldsare possible

I nd ai r I

k
x



in i i i i

bx rx sinhx re sink

Yeti rx 4
3
Then the following

vector fieldsare possible

ie REO
ie r 0

05 A

Thissystemexhibits a supercriticalpitchfork bifurcationat r o

rx 4x r 4 2 7 F 2



The bifurcation diagramis accordingly

tr

Weclassifythefollowing bifurcations

1 r 3 2
WesketchHereotorfieldsassociatedwiththissystem

ie ie r or o

f q



Thissystem exhibits theappeara
PLO oftwo fixed pointsfrom0

as you increase
r Thus ithas

a saddle nodebifurcation
b x at

f Wesketch thebifurcation diagram

r 3x2 x Fbi

i s r
n

a

rx We sketchtherector fields associatedwith
this system



I r L O n O
or

x

in our al r I

x

x

W



We can now construct a bifurcationdiagram

t.i

n.iq
j

I don'tknowwhattype
7 ofbifurcationthisexhibits

ftp.x 5 re Wefirst sketch thevectorfields
ki mo ai r 0

t

4 x S 4 x



I x
0hrs5 a r 5

ex sx

k r 5

We can now
construct

0 y
abifurcation diagram

This systemexhibits a saddle
node bifurcation Atr 5

r
e

i xttanhlrx.wednawvedor.ieds



my in r in

of

We now construct abifurcation
diagram fromthese vectorfieldsiO K

I

n

ter
i

1 Thissystem
exhibits a

subcritical pitchforkbifurca

at r l

left ox rx sinx



a When r o thesystem exhibitsthefollowing phasebehavior

a E xe

it unstable fixedpointsat

22 1 IT ZETL

b When r I we have

one unstable
fixedpointatr

O.itdtix
c Whathappensas rdecreases from X to O

Weobservethat r I wehave oneunstable fixedpoint

When r O wehave an infinite numberoffixedpoints

When r l rx istangent tosinx




